Effects of mitogens on ornithine decarboxylase activity and messenger RNA levels in normal and protein kinase C-deficient NIH-3T3 fibroblasts.
Ornithine decarboxylase activity was assessed in serum-deprived quiescent NIH-3T3 murine fibroblasts after exposure to a variety of growth-promoting factors. Ornithine decarboxylase activity increased after treatment with phorbol 12-myristate 13-acetate (PMA), fetal calf serum, bovine pituitary fibroblast growth factor (FGF), platelet-derived growth factor (PDGF), and the synthetic diacyglycerol sn-1,2-dioctanolyglycerol but not after treatment with epidermal growth factor, insulin, 4 alpha-phorbol 12,13-didecanoate, sn-1,2-dibutyrylglycerol, or the calcium ionophore A23187. Activity peaked at 3-4 h and returned to basal levels after 8 h. To determine the importance of protein kinase C in this increase, cells were pretreated with PMA for 16 h to make the cells effectively deficient in protein kinase C; this deficiency was documented by direct measurement of enzyme activity and immunoreactivity. The ornithine decarboxylase response to each mitogen was then compared in cells pretreated with PMA or control conditions. PMA pretreatment abolished the increase in ornithine decarboxylase activity due to additional PMA and decreased but did not eliminate the ability of serum, FGF, and PDGF to cause increases in ornithine decarboxylase activity. Similarly, pretreatment with PMA abolished the ability of additional PMA to increase ornithine decarboxylase mRNA levels but did not prevent the increases in these mRNA levels caused by FGF or serum. These data suggest that the increases in ornithine decarboxylase activity and mRNA levels that occur in quiescent fibroblasts in response to serum, FGF, or PDGF are due to activation of at least two separate pathways, one involving protein kinase C and the other independent of protein kinase C.